Amitriptyline Treatment Mitigates Sepsis-Induced Tumor Necrosis Factor Expression and Coagulopathy.
During sepsis, the early innate response and inflammatory cytokine cascade are associated with activation of the coagulation cascade. Acute hypercoagulability can contribute to lethal sequela of vascular thrombosis, tissue ischemia, and organ failure. We investigated if amitriptyline (AMIT), an antidepressant drug with a number of anti-inflammatory effects, could ameliorate sepsis in a murine model of sepsis-cecal ligation and puncture (CLP). We hypothesized that AMIT treatment would reduce inflammation and mitigate sepsis-induced coagulopathy. Coagulation was measured using thromboelastometry and ferric chloride-induced carotid artery thrombosis. Our findings demonstrate a dynamic early hypercoagulability, followed by delayed hypocoagulability in septic mice. However, septic mice treated with AMIT were unaffected by these coagulation changes and exhibited a coagulation profile similar to sham mice. TNFα was markedly elevated in septic mice, but decreased in AMIT-treated mice. Exogenous administration of recombinant TNFα in naive mice recapitulated the acute sepsis-induced hypercoagulability profile. After sepsis and endotoxemia, peritoneal macrophages were the predominant source of TNFα expression. AMIT treatment significantly decreased macrophage TNFα expression and blunted M1 polarization. Altogether, during polymicrobial sepsis, AMIT treatment suppressed macrophage TNFα expression and the M1 phenotype, mitigating an initial hypercoagulable state, and protecting septic mice from delayed hypocoagulability. We propose that AMIT treatment is a promising therapeutic approach in the treatment of sepsis-associated coagulopathy and prevention of acute thromboembolic events or delayed bleeding complications.